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For the realization of the wearable pneumatic driving system, the miniaturization and the
saving energy of the fluid control valve are very important problems. We have developed a
small-sized pneumatic control valve with a self-holding function to keep the valve open or close as
a control valve which can be driven for a long time. This valve consists of a flexible tube, a brass
valve seat (orifice), a permanent magnetic ball, a cylindrical permanent magnet, a thin plastic
cylinder and two handmade solenoids. In this paper, an analytical model of the control valve with
self-holding function is proposed for the optimal design of the valve. And the calculated dynamics
of the valve is compared with the experimental result.
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